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(54) SURmGE REFORMING OF POVWDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively use a combustion gas and 
to decrease the running cost by forcedly sending air heated by a 
heat exchanger in a high temp, furnace to ^ect the air through a hot 
air ejection nozzle into a reaction tank, while ejecting and dispersing 
a composite material comprising mother particles with deposition of 
smaller particles in the Section hot air. 

SOLUTION: LPG in a gas cylinder 1 is changed into a combustion gas 
by a vaporizer 2 and combusted by a combustion burner 4. The 
produced gas is used to heat a heat exchanger 6 in a high temp, 
furnace 3 and to heat external air passing through the heat 
exchanger 6 to produce a hot air. The hot air is ejected through a hot 
air ejection nozzle 14 into a reaction tank 15. A composite material is 
also supplied to a nozzle header 16 of the reaction tank 1 5 and is 
ejected into the flow of the hot air so as to disperse the composite 
material by collision of the hot air flow and to integrate the mother 
particles with smaller particles. VWien the melting point of the mother 
particles is higher than that of the smaller particles, the surface of 
the mother particle melts to form a sphere, on which the smaller 
particles deposit. If the melting point of mother particles is higher 

than that of the smaller particles, the smaller particles melt and form a film on the surface of the mother 
particle. 




* NOTICES * 



JPD and INPIT are not respons I b I e for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3in the drawings, any words are not transJated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Gaseous mixture of liquefied petroleum gas and air is supplied and burned to a combustion burner 
formed in an inside of an elevated-tempararture furnace. Make a hot wind Which carried out fbrciye air 
blasting of the air, and was formed of heat exchange in a heat exchanger heated by the combustion gas inject 
in a reaction vessel from a hot wind injection nozzle, and. A surface modification method of a granular 
material making it cool by contact with cc^d blast sent in In the above-^mentiohed reaction vessel ^fter 
carrying out diffusing iryection of the complex which made child particles of a particle adhere to the surface 
of a mother particle used as a core Into the above-mentioned injection hot wind and carrying out melting at 
least of one side of a mother particle layer part to child particles in an instant. 

[Claim 2] A surface modification method of the granular material according to claim 1 heating the open air 
introduced into said elevated-temperature furnace by combustion gas after heat exchange which heated said 
heat exchanger. 

[Claim 3] A surface modification method of the granular material according to claim 2 managing temperature 
of a hot wind which controls an opening of a valve which opens and closes a fresh-air intake of the open air 
introduced into an elevated-temperature furnace based on detection temperature of a temperature sensor 
provided in a hot wind passage, and is supplied in said reaction vessel to preset temperature. 
iCIaim 4] A surface modification method of the granular material according to any one of claims 1 to 3 
managing quantity of a hot wind which connects a valve to an air inlet of said heat exchanger, controls based 
on a detection flow rate of a flow instrument which provided an opening of the valve between a heat 
exchanger and a blower, and is supplied to a reaction vessel to a preset value. 

[Claim 5]A feeding means of cold blast supplied to a reaction vessel connects a cool air passage to a cold 
blast injection nozzle connected to the above-mentioned reaction vessel, Connect a blower to an end of that 
cool air passage, and a heat exchanger by which a cooling water pipe was inserted in a discharge side of this 
blower is provided, A surface modification method of the granular material according to any one of claims 1 to 
4 which comprises composition of having made it make the open air sent into a cool air passage by the drive 
of the above-mentioned blower cooling by contact with a cooling water pipe when flowing in the above- 
mentioned heat exchanger. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the surface modification method of a granular material. 
10002] 

[Description of the Prior Art]From the purpose of aiming at improvement in various physical properties, such 
as the mobility of various granular materials, such as an electronic toner, dispersibility, and magnetic 
properties, as shown in drawing 3, After making the child particles b of a particle adhere to the suijfece of the 
mother particle a used as a core by frictional electrification and forming the complex A, in JP,4-27S97,B, this 
applicant has already proposed fixing treatment or carrying out membrane formation processing. 
[0003]After carrying out distributed injection into the hot wind which injects the complex A which comprises 
the mother particle a and the child particles b made to adhere to the surface from a hot wind injection nozzle 
and carrying out melting at least of one side of a mother particle a layer part to the child particles b in an 
instant, he is trying to make it cool in the surface modification method indicated in the above-mentioned 
gazette. 

[0004] In the surface modification method of the above-mentioned granular material, for supply of the hot 
wind over a hot wind iruection nozzle. How to build an electric heater into the hot wind passage linked to a 
hot wind injection nozzle, to heat the air compulsorily sent into the above-mentioned hot wind passage with 
the Electric heater, to form a hot wind, and to send the hot wind into a hot wind injection nozzle. The 
gaseous mixture of liquefied petroleum gas and air is sent in and burned to a combustion burner, and the 
method which sent the combustion gas into the above-mentioned hot wind iryection nozzle is known. 
[0005] 

[Problem(s) to be Solved by the Invention]By the way, in the hot wind generation method using an electric 
heater, while the stable heat style by which temperature control was carried out can be formed easily, when 
forming a hot heat style so much, power consumption increases, and there Is inconvenience that a running 
cost costs dearly. 

[0006] In the hot wind generation method which uses liquefied petroleum gas as fuel on the other hand, While 
a running cost has the feature that it is cheap and a lot of hot winds can be formed easily, there is 
inconvenience of the granular materials surface treatment processing was carried out by combustion of 
including a lot of moisture into the hot wind adhering, or adhering in the transfer path of a granular material, 
and being easy to agglomerate. There is a possibility that the description (physical properties) of the product 
obtained under the influence of the generated moisture may change. 

[0007]The burning flame formed with the combustion burner serves as an ignition source, and there is a fire 
of pulverized coal or danger of dust explosion. 

[0008]The technical problem of this invention is providing the surface modification method of the cheap 
granular material of a running cost wh ich can process a lot of complexes safely well continuously. 
[0009] 

[Means for Solving the Problemjin this invention in order to solve the above-mentioned technical problem. 
Gaseous mixture of liquefied petroleum gas and air is supp^lied and burned to a combustion burner formed in 
an inside of an elevated-temperature furnace. Make a hot wind which carried out forcible air blasting of the 
air, and was formed of heat exchange in a heat exchanger heated by the combustion gas inject in a reaction 
vessel from a hot wind injection nozzle, and. After carrying out diffusing injection of the complex which made 
child particles of a particle adhere to the surface of a mother particle used as a core into the above- 
mentioned injection hot wind and carrying out melting at least of one side of a mother particle layer part to 
child particles in an instant, composition made to cool by contact with cold blast sent in in the above- 
mentioned reaction vessel is adopted. 

[0010]Here, by using combustion gas which heated a heat exchanger for heating of the open air introduced 
into an elevated-temperature furnace, effective use of combustion gas can be aimed at and a running cost 
can be reduced further. 



[dOI IjBy what outside air intake volume is controlled for by controlling an electro-magnetic valve provided in 
a fresh-air intake of an elevated-temperature furnace by detection temperature of a temperature sensor 
provided in a hot wind passage. Since a hot wind of constant temperature can be supplied to a hot wind 
injection nozzle, stabilization of surface melting treatment of a complex can be attained and a uniform 
processing article can be obtained. 

OOOi 2] By attaching a valve to an air inlet of a heat exchanger, and controlling an opening of the valve based 
on a detection flow rate of a flow instrument formed between a heat exchanger and a blower. Since the 
amount of hot winds injected from a hot wind injection nozzle can be set constant, stabilization of surface 
melting treatment of a complex can be attained like the above, and a uniform processing article can be 
obtained. 
[0013] 

[Embodiment of the In ve ntion] H ereafter, this embodiment of the invention is described based on an 
accompanying drawing. 

[001 4] As shown in drawing 1 , liquefied petroleum gas LPG with which it filled up in the gas bomb 1 is sent in 
and evaporated by the vaporizer 2, and fuel gas is formed. 

[0015] Fuel gas is mixed with the combustion air which is sent in towards the Gombustion burner 4 formed in 
the pars basilaris ossis occipitalis of the elevated-temperature furnace 3, and is sent in from the 1st blower 5 
in this side of the combustion burner 4. The gaseous mixture is sent into said combustion burner 4, and 
burns. 

[001 6] Combustion gas heats the heat exchanger 6 which went *jp and established the inside of the elevated- 
temperature furnace 3 in the upper part. On the other hand, the open air is ventilated by the drive of the 2nd 
blower 7 in the heat exchanger 6. The hot wind which heat exchange of the open air was carried out when 
carrying out the flow of the inside of the heat exchanger 6, and was formed of the heat exchange flows along 
the hot wind passage 8. 

[001 7] The combustion gas which heated the heat exchanger 6 flows into the heat exchanger 1 1 . The 3rd 
blower 10 is connected to the heat exchanger 1 1, and the open air Is introduced by the drive of the 3rd 
blower 10. This open air is warmed by exhaust heat of the combustion gas which passes along the heat 
exchanger 11, and is introduced three in an elevated-temperature furnace, thus, width — the method of 
heating indirectly with a lot of high temperature gas is excellent in heating the large heat exchanger 6 
uniformly. 

|001 8] The air-intake 10a of said 3rd blower 10 is opened and ctesed by 1st valve V^j . Based on the detection 
temperature of 1st temperature sensor T^ provided in the hot wind passage 8, the PI control of the opening 
of 1st valve is carried out. 

[0019]That is, when the temperature of the hot wind which flows into the hot wind passage 8 is higher than 
the preset temperature set up beforehand, 1 st valve is controlled so that an opening becomes small, as an 

opening becomes targe and the temperature of the above-mentioned hot wind becomes low. 
[0020]The flow of the combustion gas which flows into the elevated-temperature furnace 3 from the air- 
intake 10a is controlled by the above control of 1st valve V^, and the temperature of the hot wind in which 

heat exchange is carried out by the heat exchanger 6 is managed by predetermined temperature. 

[0021 ]2nd valve is attached to the air-intake 12 of said 2nd blower 7, and the PI control of the opening is 

carried out based on the detection flow rate of the flow instrument 13 with which the 2nd valve was provided 
between said heat exchangers 6. 

[0022]That is, 2nd valve V2 is controlled so that an opening becomes large, as an opening is made small and 

the amount of hot winds becomes small, when there is more quantity of the hot wind which flows through the 
hot wind passage 8 than the set flow rate provided beforehand. For this reason, only quantity with an always 
constant quantity of a hot wind is sent into the hot wind passage 8. 

[0023]The hot wind which flows into the hot wind passage 8 is injected downward inside the reaction vessel 
15 from the hot wind injection nozzle 1 4 shown in drawing 2 connected at the tip of a passage. 
[0024]The reaction vessel 15 is made into the tapered shape from which the lower part serves as a byway, 
and the annular nozzle header 16 which makes the hot wind injection nozzle 14 an axial center is formed in 
the upper part. 

[0025]The nozzle header 16 has the annular passage 1 7, the lower part of an inner diameter surface is made 
into the tapered surface 18, and two or more complex injection nozzles 19 are formed in the tapered surface 
18 at equal intervals. 

[0026]The complex A shown in drawing 3 (I) Is supplied to the annular passage 1 7 of the nozzle header 16. As 
a complex feed unit, as shown in drawing 1 , the air supply pipe 20 is connected to the annular passage 17 of 
the nozzle header 16 here. He connects the exit of the hopper 21 to the air supply pipe 20, and is trying to 
send the complex A supplied by the ejector operation of the compressed air supplied to the above-mentioned 



air supply pipe 20 in the hopper 21 into the annular passage 1 7 shown in drawing 2 , 

[0027]The complex A supplied to the annular passage 17 circles in the annular passage 17, and is injected 
from each complex injection nozz^le 19. At this time, the complex A is injected ![ be / it / under / hot wind air 
current / which is injected from the hot wind injection nozzle 19 / turning ], and is distributed by the collision 
of that hot wind air current, and it is heated and the mother particle a and the child particles b are unified. In 
this case, when the melting point of the mother particle a is lower than the melting point of the child particles 
b, the layer part of the mother particle a fuses and conglobates, the child particles b adhere to that surface, 
when reverse, the child particles b fuse and a film is formed in the surface of the mother particle a. 
E0028]Since the hot wind injected from the hot wind injection nozzle 14 is managed at the time of heat- 
treatment of the complex A so that temperature and air capacity may become fixed, and dispersing feed of 
the complex A is carried out to the hot wind, many complexes A are heated by abbreviated homogeneity. For 
this reason, the uniform heat-treatment article fixed [ quality's ] is formed 

iOQ29]The temperature and air capacity of a hot wind are suitably set up according to the construction 
material of the mother particle a or the child particles b. 

[Q030]Heat-treated complex A' moves under the reaction vessel 1 5. Gold blast is supplied to the upper part 
in the reaction vessel 15. 

[0031]The 4th blower 25 is connected to the end of the cod air passage 24 connected to the cold blast 
injection nozzle 23 as the cooling air feeder 22 here, Connect the heat exchanger 26 to the discharge side of 
this 4th blower 25, and some cooling water pipes 27 are inserted into that heat exchanger 26, When making 
the open air sent in in the cool air passage 24 by the drive of said 4th blower 25 flow within the heat 
exchanger 26, he is trying to make the cold blast cooled by contact with the cooling water pipe 27 inject in 
the reaction vessel 15 from the cooled nozzle 23. 

[Q032]The cold blast jnj^cted from the cold blast injection nozzle 23 is injected towards the periphery 
tangential direction in the reaction vessel 15. For this reason, cold blast circles in the reaction vessel 15, and 
complex A' after heat-treatment is promptly cooled by contact with that cold blast that circles. 
[0033]Here, 4th electro-magnetic valve is connected to the fresh-air intake 28 of said 4th blower 25. 

Based on the detection flow rate of the flow instrument 29 with which 4th electro-magnetic \^lve was 

provided between the blower 25 and the heat exchanger 26, an opening is controlled and is managed by the 
flow to which the flow of the cold blast injected from the cold blast injection nozzle 23 was set beforehand. 
[0034]For this reason, complex A' after heat-treatment is cooled effectively, suction conveyance of complex 
A' after a cooling process is carried out to the cyclone separator 30 from the lower part outlet of the 
reaction vessel 15, it is divided into a product and gas, and a product is taken out from the lower part outlet 
of the cyclone separator 30. On the other hand, suction conveyance of the gas is carried out to the bag filter 
which carried out the graphic display abbreviation, and the granular material contained in gas is caught. 
[0035] Si nee there is a possibility of adhering to the inner circumference of the carrying passage 31 where 
complex A' connects the cyclone separator 30 with the reaction vessel 15 and its reaction vessel 15 as 
cooling of complex A' is imperfect, or the cyclone separator 30, It is required to manage the temperature and 
the flow of cold blast to the optimal temperature for cooling of complex A'. 
[0036] 

[Effect of the Invention] Si nee this invention was constituted as mentioned above, the effect taken below is 
done so. 

[0037]In the invention concerning claim 1 , liquefied petroleum gas is used as fuel, a heat exchanger is heated 
with the combustion gas of the liquefied petroleum gas, and since temperature up of the air sent in in the 
heat exchanger is carried out, a dry hot wind with little moisture can be formed so much. Since heat melting 
of the complex is carried out by contact with this dry hot wind, a complex is melting — ization-^processed, 
without including moisture, there is no inconvenient generating that the complex after cooling adheres to a 
passage, and a lot of complexes can be processed well continuously. There is no fear of dust explosion and it 
can process safely. 

[0038]In the invention concerning claim 2, since the combustion gas which heated the heat exchanger was 
reused to heating of the open air which flows into an elevated-temperature furnace, there is no futility of 
combustion gas and reduction of a running cost can be aimed at. 

[0039]In the invention concerning claim 3, since the temperature of a hot wind is manageable to a 
predetermined temperature, there is no heating unevenness of a complex and the uniform product fixed 
[ quality's ] can be obtained. 

[0040]In the invention concerning claim 4, since the flow of a hot wind is manageable to a predetermined flow, 
a uniform product can be obtained like the above-mentioned. 

[0041] In order to circulate air in the invention concerning claim 5 in the heat exchanger in which the cooling 
pipe was inserted. Since a lot of cold blast can be formed easily and the temperature of cold blast can be 
managed to a predetermined temperature, the cooling process of the heat-smelting — ization-processed 



comptex can be uniformly carried put over the whole, and the product which was excellent in quality can be 
obtained. 



[Translation done.] 
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